Inhibition of the PI3K pathway: hope we can believe in?
The phosphoinositide 3-kinase (PI3K) pathway is one of the most commonly activated pathways in human cancer and has roles in cell proliferation, apoptosis, protein synthesis, and metabolism. The PI3K pathway can be activated by amplification or activating mutation of upstream receptor tyrosine kinases, and by mutations or deletions downstream in the pathway. Trastuzumab, a monoclonal antibody targeting the human epidermal growth factor receptor 2 (HER2), has been one of the most successful and most widely used targeted therapies. However, many HER2-positive cancers are not sensitive to HER2-based therapies or become resistant during treatment; downstream activation of the pathway is one of the causes of resistance. Because of the common activation of the PI3K pathway in cancer, compounds targeting proteins downstream in the pathway have been developed in recent years. The mammalian target of rapamycin (mTOR) inhibitors everolimus and temsirolimus have been shown to be beneficial in certain cancer types; many other inhibitors of the PI3K pathway are in various stages of clinical development. Ongoing research should clarify which molecular cancer subtypes are most susceptible to specific compounds and explore combinatorial approaches, ultimately leading to individualized patient treatment.